Objective: Burnout is a work-related syndrome involving emotional exhaustion, depersonalization, and a sense of reduced personal accomplishment that has become prevalent in all levels of medical training. We sought to understand factors associated with burnout identified in vascular surgery trainees.
Burnout, a work-related cluster of symptoms, includes depersonalization, emotional exhaustion, and reduced personal accomplishment. 1, 2 It has been associated with decreased work productivity and increased depression among medical students, residents, and attending physicians. [1] [2] [3] [4] [5] Residents have higher rates of burnout than age-matched peers in the U.S. population, 2, 5 and modifiable factors such as higher work hours per week have been reported to be associated with this problem. 4 Other factors involved in the emotional and social milieu of a surgical resident's life include perceived stress, depression, lack of social support, and selfefficacy. Whereas burnout is a known product of medical training, the complex interaction of this social construct with these other factors has not been The editors and reviewers of this article have no relevant financial relationships to disclose per the JVS policy that requires reviewers to decline review of any manuscript for which they may have a conflict of interest.
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https://doi.org/10.1016/j.jvs.2018.07.034 completely elucidated. In this study, we sought to quantify these factors with burnout as well as demographic and programmatic information from a sample of vascular surgery trainees to identify factors that are associated with burnout during vascular surgery training.
METHODS
A voluntary and anonymous electronic survey consisting of 70 questions was created using the Research Electronic Data Capture (REDCap) web application and distributed to all U.S. integrated vascular surgery residents and traditional vascular fellows (5 þ 2 programs) by e-mail. Data were collected for a total of 4 weeks with a reminder e-mail sent at the 2-week mark. The survey included validated scales assessing burnout, perceived stress, depression, self-efficacy, and social support. Additional demographic information, including proximity to family, current total debt burden, alcohol use, and marital and family status as well as vascular training programmatic factors, was also collected. The Institutional Review Board of St. Louis University School of Medicine reviewed our protocol before data collection and approved the study.
Validated social scales
Burnout. The Oldenburg Burnout Inventory (OLBI) 6, 7 was used to quantify burnout in this study (Fig 1) . This validated scale is predicated on the concept of the job demands-resources model of burnout. In this model, one assumes that energy is depleted and motivation is diminished when demands are elevated and resources are scarce. 8 It measures both exhaustion and depersonalization, and each of the two subscales has four positively phrased answers and four negatively phrased answers, with answer options between 1 (totally disagree) and 4 (totally agree). The absolute values of the scores are summed and then combined to yield a total point value. This allows assessment of burnout between responders. Perceived stress. The Perceived Stress Scale is one of the most widely used psychological instruments for measuring the perception of stress. 9 It consists of 10 questions using a Likert scale (0, never, to 4, very often) that assess the respondent's feelings and thoughts during the last month and includes four positively stated questions and six negatively stated questions. The total score is obtained by reversing responses to the positively stated items and then summing across all scale items. Depression. The Patient Health Questionnaire for Depression and Anxiety (PHQ-4) is a brief four-question screening tool that assesses the frequency of depressive or anxious symptoms on a Likert scale (0, not at all, to 3, nearly every day) during the previous 2-week period. The total score is additive, with respondents classified into categories of depression (normal, mild, moderate, and severe) on the basis of this tally. Increasing PHQ-4 scores have been associated with functional impairment, disability days, increased health care use, and decreased functional status.
10-12
Self-efficacy. The New General Self-Efficacy scale is a validated measure of self-efficacy, defined as "belief in one's capabilities to mobilize the motivation, cognitive resources, and courses of action needed to meet given situational demands." 13 It consists of eight questions on a Likert scale (1, strongly disagree, to 5, strongly agree) that are positively worded statements to measure a set of expectations one would carry into a new situation. It is a shortened and revised version of the 17-item General Self-Efficacy scale, the most widely used efficacy scale in cited literature.
14 Social support. The SS-5 is a validated five-item shortened version of the Medical Outcomes Study Social Support Scale. It scores perceived social support on a Likert scale (1, none of the time, to 5, all of the time), resulting in a summed total score representing the level of social support of the respondent. 15 Unhealthy alcohol use. The single-item screening test for unhealthy alcohol use is recommended by the National Institute on Alcohol Abuse and Alcoholism clinician's guide and has been validated in primary care patients as a screening question to identify unhealthy alcohol use in both men and women. 16 Participants are asked how many times in the past year they have had X or more drinks in a day, where X is five for men and four for women. A response >1 is considered positive.
Statistical analysis
To identify factors associated with burnout, trainees were divided into quartiles, with those trainees in the highest or lowest quartiles of burnout scores compared against those in the remaining quartiles of burnout scores in another cohort. We identified the highest and lowest quartiles of burnout scores and compared Take Home Message: Depression, stress, lack of mentoring program, violation of the 80-hour work week, lack of organized social programs, and lower levels of social support all lead to increased chances of burnout in vascular surgery trainees.
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trainees in each quartile against the complementary three quartiles. In other words, trainees with the highest burnout scores were compared against the lower three-quarters of trainees. Factors from these two cohorts were compared, including level of perceived stress, depression, self-efficacy, and social support as well as demographic and programmatic factors. Univariate analyses examining associations between categorical study variables and OLBI burnout scores were performed using c 2 nonparametric analysis, and P values <.05 were considered significant. Likewise, univariate logistic regression analysis was used to assess the association of ordinal and continuous variables. Multivariate logistic regression was then used to create a model that included all variables that were found to be significant on univariate analysis. Analyses were performed using Microsoft Excel (Seattle, Wash) and R version 3.3.2 (R Foundation for Statistical Computing, Vienna, Austria).
RESULTS
Of the 514 vascular surgery trainees who were invited, 177 (34%) completed the survey. The baseline demographics and risk factors of the trainees who responded to our survey are shown in Table I . The average age of these trainees was 32 years, and 64% self-identified as male. More than half (54%) were married and 29% had at least one child. The majority of respondents were integrated vascular surgery residents (60%), with an approximately equal distribution of responses across all postgraduate years of training. Trainees were distributed approximately evenly across all geographic regions of the United States. Overall, 53% of respondents (94/177) displayed evidence of unhealthy alcohol use, which was defined as two or more occasions within the last year during which at least five (men) or four (women) alcoholic beverages or more were consumed per occasion. In fact, 40 trainees (22%) reported >10 occasions within the last year during which they consumed excessive alcoholic beverages.
OLBI burnout scores of all trainees were approximately normally distributed (Fig 2) . Categorical factors that were associated with highest burnout scores are shown in Table II , and ordinal and continuous factors are shown in Table III . Trainees in the highest quartile of burnout were more likely to have moderate to severe depression (40% vs 4%; P < .01), higher perceived stress score (odds ratio [OR], 1.3; P < .01), lower social support (OR, 0.89; P < .01), and lower self-efficacy (OR, 0.76; P < .01), and they were less likely to reconsider vascular surgery as a career if given the chance to do it over (c 2 ¼ 20; Similarly, there were no significant associations of these variables among trainees with the lowest burnout scores. Categorical factors that were associated with lowest burnout scores are shown in Table IV , and ordinal and continuous factors are shown in Table V . Trainees with the lowest quartile of burnout scores reported lower depression (OR, 0.43; P < .01), lower stress (OR, 0.63; P < .01), more social support (OR, 0.1.2; P < .01), higher self-efficacy (OR, 1.2; P < .01), and fewer work week violations each month (2.3 vs 2.9; P ¼ .04). Lower burnout scores were associated with program mentorship (c 2 ¼ 7.3; P < .01), program-sponsored social events (c 2 ¼ 8.7; P < .01), and being more likely to choose vascular surgery again if given the chance (c 2 ¼ 6.3; P < .01).
All factors significant in univariate analyses as associated with either highest or lowest burnout scores were included in two multiple logistic regression analyses shown in Table VI . Variables included in these models were PHQ-4 depression score, perceived stress score, social support score, self-efficacy score, work week violation frequency, program mentorship, program social events, and choosing vascular surgery training again. This analysis did not control for any other confounding variables. On multivariate analysis, higher depression (OR, 1.6; P < .01) and higher perceived stress (OR, 1.2; P < .01) were associated with higher burnout scores. Lower burnout scores were associated with lower perceived stress (OR, 0.67; P < .01).
In addition, we investigated the relationships between variables and perceived stress scores, self-efficacy scores, and PHQ-4 depression scores. Trainees with higher stress scores had higher burnout scores, lower social support, and more work week violations per month. Trainees with higher self-efficacy scores also reported higher social support and lower stress. Trainees with higher depression scores were less likely to have a mentor, had higher burnout scores, and had higher stress scores.
DISCUSSION
Burnout is a syndrome defined by the presence of the states of emotional exhaustion and depersonalization. It has been shown that these psychological and emotional states have a negative impact on achievements, [1] [2] [3] [4] [5] but perhaps more important, burnout is associated with hopelessness and potentially self-harm. It has been shown that burnout is more common among physicians and physicians in training compared with their age-matched peers in the general public and is associated with an elevated rate of medical errors, selfreported poor patient care, and decreased retention of medical information. [17] [18] [19] In our study, we used the OLBI for assessing burnout, which was validated in English for job and academic burnout across samples and countries. 6 To our knowledge, this is the first study to date to look at factors associated with burnout among vascular surgery trainees specifically. We found that the vascular surgery trainees in the highest quartile of burnout scores had significantly higher scores on depression and stress inventories and also lower social support and lower self-efficacy scores. Predictably, highly burned out residents were less likely to choose a career in vascular surgery again if given another chance. In contrast, trainees in the lowest quartile of burnout scores had significantly lower scores on depression and stress inventories and higher social support and higher self-efficacy scores, and they were more likely to choose vascular surgery again given a second chance.
There are complex relationships between burnout, perceived stress, social support, depression, and selfefficacy, and no study to date has included all of these factors together in a single analysis. Certainly, there is causality dilemma; that is, what came first, burnout or the other factors? However, establishing causality in burnout is critical in prevention. In a study looking at perceived stress, burnout, and emotional intelligence in medical residents, perceived stress was associated with burnout and emotional intelligence was successful in mitigating this effect. 20 "Resiliency" or the long-term ability to respond to adversity is thought to also decrease burnout, and it has been proposed that connection to colleagues, patients, and profession (work-life balance) is fundamental in forming this trait. 21 Perhaps the most important finding of our study is the demonstration of the relationship of modifiable work-life balance factors with burnout. Highly burned out trainees were less likely to have a mentor in vascular surgery and had more 80-hour work week violations per month, whereas the least burned out trainees were more likely to have a mentor in vascular surgery and had fewer 80-hour work week violations per month. Noneducational program social events were more common among the least burned out trainees and less common among the most burned out. A recent survey of 165 general surgery residents in the United States reported that higher burnout was associated with greater work hours per week, whereas lower burnout was associated with program mentorship. 4 Burnout is partially defined by a sense of lack of community, which may explain why higher burnout scores were associated with a lack of program-sponsored social events as well as trainees' reporting they would not choose vascular surgery training again given the opportunity in our study. Previous reports have demonstrated that residents consider giving up their career and that this is related to burnout. 22 Finding mechanisms to decrease these levels of burnout are thus essential. Adding programmatic social events and adding formal mentoring within programs may decrease levels of burnout and depression. At the attending level, vascular surgeons have been shown to work as many hours per week as any other medical specialty or more. 23 Despite these long hours, we believe it is prudent that vascular surgery program directors and chiefs remain vigilant in adhering to existing work hour recommendations and should identify mechanisms to limit trainee work hour violations and to allow improvement in work-life balance. However, 80-hour work weeks may contribute to a decreased sense of self-efficacy, which is another important contributor to residents' well-being. Self-efficacy is defined as a belief in one's capabilities to mobilize the motivation, cognitive resources, and courses of action needed to meet given situational demands. 13 This confidence is difficult to measure, but some posit that in this age of residency work hour restrictions, increasing surgical technology and increased operative complexity, and decreased operative autonomy, graduating surgical residents have a much lower level of self-confidence. 24 Confidence is not the same as competence, but lacking either makes for a poor trainee and ultimately a poor surgeon. Our study demonstrated that a lower level of self-efficacy correlated with a higher level of burnout, potentially identifying another target for the prevention of burnout. If we are able to somehow increase the autonomy and confidence of our trainees, perhaps the level of burnout will decrease. Whereas other studies have demonstrated a relationship between burnout and substance abuse in medical trainees, 25, 26 our survey did not. However, this may have been due to the high level of alcohol abuse at baseline identified in this cohort. More than 50% of respondents showed evidence of unhealthy alcohol use, suggesting that vascular trainees may be at risk for alcohol abuse. Given these levels, this may be a target for education for our trainees. In addition to alcohol abuse, the rates of moderate and severe depression were high in our study, with >20% of respondents falling into the moderate or severe depression category. Depression is known to be linked with burnout, and the rate of depression in our study is similar to rates of depression identified in medical trainees in other studies. 27, 28 Depression is linked not only to burnout but also to long-term mental health, lower quality of medical care, and rates of suicide. 1, 29, 30 Identifying this in trainees may thus aid in prevention of not only burnout but poor patient care and long-term mental health issues. Limitations. We acknowledge several limitations of our study, especially the self-assessment methodology by which our data were collected. The survey was not pretested among any group, which is a limitation. Recall bias is an obvious source of potential error. We solicited survey responses in the middle of the academic year, and the level of burnout may have changed over time. Similarly, the burnout reported in our study may be a reflection of the trainees' short-term clinical experience and not the long-term overall burnout. Similarly, other factors measured, such as perceived stress, have a temporal relationship with time and may have been a reflection of the rotation they were on rather than their global emotional status. Pre-existing diagnoses (ie, depression) were not assessed among the responders; thus, an important limitation of the study is a lack of baseline scores before postgraduate training. The definition of a mentor was not explicitly given in the survey, and we acknowledge this is a limitation of the survey. Finally, survey responders may be different compared with those who chose not to respond, which limits generalizability to all vascular surgery trainees. However, responders were approximately equal between the 7 postgraduate years, and approximately normally distributed burnout scores suggest a practical representation may be made.
CONCLUSIONS
Higher burnout among vascular surgery trainees is associated with higher depression and perceived stress and lower levels of social support and self-efficacy. Interestingly, these same factors were found to be associated with the lowest burnout scores, although with an opposite trend. Burnout is associated with several modifiable factors, and we suggest the addition of programsponsored social events, limiting 80-hour work week violations, and addition of formal mentoring programs to decrease levels of burnout. 
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